per Kg.) and nicotine (1 mg. per Kg.) were injected intravenously. The dose of reserpine was 1 mg. per Kg. Ventricular tachycardia was produced by a stimulating electrode inserted through an intracardiac catheter placed into the right atrium, with the indifferent electrode on the chest. Rate of stimulation was 300 per minute, with a current strength of from 2 to 5 volts at 20 msec. Ventricular fibrillation resulted from shocking the heart directly from a house current (110 volts).
Thirty ml. of a 1 per cent solution of Dopa furnished in sterile ampules was diluted to a total volume of 200 ml., and infused over 60 minutes. Immediately after infusion, ventricular fibrillation and tachycardia were produced and maintained for a total of 20 minutes. In other experiments Dopa infusion was immediately followed by intravenous infusion of nicotine and reserpine (infusion time, 20 minutes). Both nicotine and reserpine were dissolved in 300 ml. of saline.
At the end of the experiment, the heart was removed and homogenized in a Waring blender with five volumes of 5 per cent triehloroacetic acid. Catecholamines were determined according to the method of von Euler and Floding. 13 The method is based on potassium ferricyanide oxidation of the cateeholamine. The resulting trihydroxyindole is activated at a wavelength of 412 ni/x and the resultant fluorescence is determined at a wavelength of 508 m/x. Eeeoveries for norepinephrine averaged 92 per cent. The myoeardial content of catecholamines was expressed in micrograms per gram of heart.
For statistical analyses, values for each group were averaged, and the significance of the difference between these groups was statistically determined using the Student i-test. 14 A P value of less than 0.01 was considered significant. Table 1 compares the results obtained on normal dogs and those pretreated with nicotine or reserpine and on animals with ventricular fibrillation or tachycardia. The eatecholamine concentration in 15 animals was 0.617 /xg. per Gm. of heart muscle with a 296 KAKO, CHRYSOHOU, BING 15 Both ventricular tachycardia and fibrillation resulted in a decline in myocardial eatecholamine concentration (0.586 and 0.466 respectively, tables 1 and 4). The injection of nicotine increased myocardial catecholamine concentration, while reserpine resulted in a decrease (tables 1 and 4). However, neither of these changes was statistically significant (table 1) .
Results

Experiments on Myocardial Amine Concentration in Animals Not Pretreated with Dopa or Iproniazid
Experiments on Myocardial Amine Concentration in Animals Pretreated with Dopa and/or Iproniazid
The infusion of Dopa preceded by iproniazid injection resulted in a significant increase in myocardial catecholamine concentration (from a control of 0.617 to 1.278 /*.g. per Gm., with a P value of less than 0.01, tables 2 and 3). As indicated in tables 2 and 6, the injection of iproniazid alone had no effect on catecholamine concentration in heart muscle (from 0.617 to 0.613, P > 0.1 tables 2, 3, and 6); the infusion of Dopa resulted in an increase (from 0.617 to 0.922, P > 0.01). Ventricular tachycardia resulted in a decline and ventricular fibrillation in a rise in myocardial amine concentration (tables 2 and 5). However, these changes were only of borderline significance (table 2) . After the injection of nicotine, a highly significant elevation in myocardial catecholamine concentration was observed (from 1.278 to 2.615 fig. per Gm., P < 0.01, tables 2 and 5).
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Discussion The catecholamine concentration of heart muscle of normal dogs averaged 0.617 pg. per Gm. of heart muscle with a range of from 0.273 to 0.972 (table 1). These figures are considerably lower than those published by Shore and co-workers who found higher values, particularly in the atrial muscle of dogs. 8 However, these investigators utilized extraction of the homogenate with •w-butanol and corrected their results according to a partition coefficient between ?i-butanol and hydrochloric acid of 60 per cent. 10 Goodall and Kirschner, using aluminum absorption, found values for catecholamine concentration in dog and sheep hearts similar to those reported in this paper. 13 Both ventricular tachycardia and fibrillation caused a slight reduction of the catecholamines in heart muscle (tables 1 and 4). Although the decline in myocardial eatecholamine concentration after ventricular tachycardia and fibrillation was statistically not significant, table 4 illustrates that in seven of nine animals with ventricular fibrillation, and in seven of 11 dogs with ventricular tachycardia, the catecholamine concentration declined. The effect of reserpine was equally not significant (table 1) , but a decline in myocardial cateeholamine concentration occurred in the majority of dogs (7 of 9, table  4 ). This is in agreement with the findings obtained by Bertler, 12 Paasonen and Krayer. 17 Nicotine led to a slight increase in catecholamine concentration of heart muscle in six of nine animals (tables 1 and 4).
"While the administration of iproniazid had no significant effect on myoeardial catechol-amine concentration (table 3) , the injection of Dopa and particularly the combination of Dopa and iproniazid resulted in a significant elevation of cateeholamines in heart muscle (tables 2 and 3). The increase in concentration of cateeholamines in heart muscle following Dopa had previously been demonstrated by von Euler and Udden. 9 Schumann also found dopamine in sympathetic nerves, and came to the conclusion that this amine may be concerned with chemical transmission. 18 According to Hillarp, 19 noradrenalin (norepinephrine) and adrenalin (epinephrine) are stored in the granules of the adrenal medulla, while it is likely that cateeholamines in the heart are associated with the adrenergic nerve endings. 20 This explains the high concentration of this material in atrial muscle found by Shore and co-workers. s As in animals not pretreated with either Dopa or iproniazid, ventricular tachycardia resulted in a decline in catecholamine concentration that is of borderline significance (tables 2 and 4). In contrast, myocardial cateeholamines increased after ventricular fibrillation. The reasons for the difference between the effect of ventricular fibrillation and tachycardia remain obscure.
The increase in catecholamine concentration following nicotine was highly significant (P less than 0.01, tables 2 and 5). This effect differs from that reported by Burn and Rand who found that, in the isolated atrium, the alkaloid caused a release of norepinephrine and epinephrine. 21 However, the experiments reported here were performed on the whole animal, in which stimulation of the adrenal gland and sympathetic nerve endings elevates cateeholamine levels in blood with subsequent storage in the heart and other organs. 22 
Summary
The factors affecting myocardial storage and release of eateeholamines were investigated. The catecholamine concentration of heart muscle of normal dogs averaged 0.617 l*g. per Gm. of heart muscle. Ventricular tachycardia, fibrillation, and reserpine caused a slight reduction in myocardial catechol-amine concentration, while nicotine resulted in a slight increase. Iproniazid was without effect. The injection of the amino acid, Dopa, and of the combination of Dopa and iproniazid, resulted in a significant elevation of c-atecholamines in heart muscle.
In animals pretreated with Dopa and iproniazid, nicotine caused a significant increase in ntyocardial catecholamines. It is likely that stimulation of the adrenal medulla and sympathetic nerve endings by nicotine elevated eatecholamine levels in blood, with subsequent storage in the heart and other organs.
